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第一章 荧光传感与 8-羟基喹啉类衍生物荧光传感研究进展 
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Molecular recognition has been receiving increasing recent interest in 
supramolecular analytical chemistry. Fluorescence as an important signal has been 
extensively utilized to trace metal concentration due to its high detection sensitivity 
and intrinsic operation simplicity. Design and synthesis of fluorescent chemosensors 
have therefore drawn much recent attention. For the applications of fluorescent 
bio-imagining and the consideration of detection sensitivity fluoroionophors showing 
fluorescence enhancement upon metal-ion binding are to be favored over those 
exhibiting fluorescence quenching. Therefore, constructing fluoroionophores that are 
nonfluorescent themselves and fluorescently turned on in the presence of metal ion 
becomes dominating in this regard. Currently, photoinduced electron transfer (PET) 
that quenches the fluorescence is likely the dominant photophysical mechanism in the 
design of fluoroionophores of this kind. However，the development of new signal 
transduction mechanism is delayed compared with those in the signaling moiety and 
fluoroionophores. It is therefore necessary to exploit new applicable cation-induced 
photophysical processes for fluorescent chemosensors. 
As one of the most important chelators for metal ions, 8-hydroxyquinoline (8-HQ) 
has been widely employed as a fluorescent chemosensor for its appreciable change in 
fluorescence. It becomes fluorescent upon metal binding as a consequence of blocking 
its efficient excited state intramolecular proton transfer (ESIPT) channel that 
quenches fluorescence of 8-HQ. 8-HQ has therefore been a good candidate for 
constructing turn-on fluorescent chemosensors for metal ions. A drawback of directly 
employing parent 8-HQ as a chemosensor is the poor selectivity in its fluorescent 
resposne among metal ions. Structural modification is a natural extension in order to 
improve selectivity. In most cases, additional binding sites are inserted at the C-2 















was devoted to the derivation of the 8-OH group which is known as an important 
binding site and responsible for the weak fluorescence of 8-HQ. Two series of 8-HQ 
derivatives with 8-OH group esterized or etherized were examined, and interaction 
mode and sensing mechanisms were discussed. Calixarenes are useful building 
platforms in the design of multichromophoric systems. Two series of calix[4]arenes 
with four 8-methoxyquinoline or two facing pyrene groups linked to thioamide groups 
were also designed. 
The dissertation consists of six chapters. 
Chapter 1 briefly reviews the photophysical researches on 8-HQ and 8-HQ 
complexes. A general introduction to recent advances in fluorescent chemosensors 
based on 8-HQ derivatives is presented. Objectives of this dissertation were listed at 
the end of this chapter. 
Chapter 2 describes synthetic details and the full characterizations of the main 
compounds, including 8-hydroxyquinoline benzoates, 1-phenyl-2-(quinolin-8-yloxy) 
ethanone, 1-phenyl-2,2-bis(quinolin-8-yloxy)ethanone, p-tert-butylcalix[4]arene- 
tetramethoxy quinoline, 5,11,17,23-tetra(tert-butyl)-26,28-bis[N-(1-pyrenyl)- 
thioaminocarbonylmethoxy]-25,27-dimethoxycalix[4]arene. Equipments, materials, 
and methods involved in this dissertation are also described. 
Chapter 3 reports the designing of benzoates of 8-HQ (C1-5) bearing a variety of 
substituent at the benzoate phenyl ring ( substituent X＝p-OEt, p-Me, H、p-Cl, 
p-NO2 ), introducing a C=O group next to the 8-HQ aromatic ring. Interaction with 
transition metal ions such as Cu2+, Pb2+, Zn2+, Cd2+, Hg2+, and Ni2+ and their influence 
on the absorption and fluorescence spectra were examined. Highly sensitive and 
selective response was found in the fluorescence of benzoates C1-5 in ACN toward 
Hg2+ and Cu2+, in particular Hg2+, the presence of 10μM Hg2+ resulting in over 
1000-fold fluorescence enhancement of C3. By comparing with the model 
compounds, carbonyl O atom and quinolino N atom in C1-5 are proved invloved in 
the binding of metal ion. Combining fluorescence quantum yield and lifetime data, 
radiation (kr) and radiationless (krl) rate constants of C and C-Hg2+ complexes were 















and that the emission of C and C-Hg2+ complexes originates from a ππ* state. It is 
therefore concluded that 8-hydroxyquinoline benzoates C undergo an nπ* to ππ* 
energy level inversion upon metal binding that results in fluorescence turn-on.  
Chapter 4 reports several extended strategies on the structural modification on 
8-HQ in an attempt to further improve the selectivity and sensitivity of the fluorescent 
chemosensor, including incorporating more binding sites in a suitable arrangenment, 
increasing the water solubility of the neutral sensor, introducing electrostatic 
interactions, and deriving with long-alkyl-chain so that the resulted long-chain borne 
sensor might aggregate in aqueous solution that promotes the interaction between 
sensor and metal ion. In order to explore the possibility of making optical sensing 
materials, a polymerizable 8-HQ based receptor was prepared and radically 
copolymerized to immobilize chemosensor in a thin film.  
Chapter 5 persents a novel means of constructing turn-on metal fluoroionophores 
on the basis of the highly fluorescent 8-alkoxyquinolines by introducing an efficient 
quenching pathway. This was realized by replacing H atoms in the -CH3 group of 
8-methoxyquinoline by one or two acetophenones (P1-2). It is shown that in P1-2 a 
sequential singlet–singlet intramolecular energy transfer to the ketone, efficient ISC 
in the ketone, and triplet–triplet energy transfer to the 8-methoxyquinoline moiety 
occurrs, leading to the fluorescently‘off’state of P1-2. The emission was turned on 
upon metal binding due to the blocking of initial singlet–singlet energy transfer as 
the donor energy was lowered. Significantly such fluorescence enhancements were 
observed with heavy transition metal ions such as Hg2+, Pb2+, and Cu2+ known as 
efficient quenchers and in particular P2 is a highly selective and sensitive turn-on 
fluoroionophore for Zn2+ of important biological relevance. P1-2 represent novel 
turn-on fluoroionophores based on 8-HQ ether framework that follow a sensing 
mechanism of general applicability in the design of turn-on fluoroionophores. 
Calixarenes are useful building platforms in the design of multichromophoric 
systems. In Chapter 6, efforts were devoted to construct ion-responsive calix[4]arenes 
containing 8-hydroxyquinoline or pyrene group. An outstanding selectivity was 
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